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AUTOMATIC DRIVING POSITION ADJUSTMENT CONTROL 
SYSTEM AND METHOD 

BACKGROUND 

[0001] The present invention pertains to automatic position adjustment of adjustable 

components in a vehicle. 

[0002] Vehicle interiors include a number of components that may be adjusted for the 

comfort and safety of the driver, including the seat, steering wheel, rearview mirror, left and 
right side view mirrors and pedals. When one of these components, such as the seat, is 
adjusted, it is typically the case that another component, such as a mirror, will also require 
adjustment. This process has been automated by interlocking the adjustment of various 
adjustable components. For example, Japanese Kokai Patent Application No. Hei 
7[1995J-1 86792 discloses an automatic driving position adjustment system for vehicles that 
automatically adjusts the horizontal position of pedals in response to the change in the 
absolute tilt angle of the steering wheel, measured as the angle from the end of the movable 
range of the tilt angle of the steering wheel. Because this system provides interlocking 
adjustment of components by detecting the absolute translational position or absolute angular 
position of one of the components, it requires additional sensors to detect this absolute 
position or angle. 

SUMMARY OF THE INVENTION 
[0003] It would be desirable to provide an automatic driving position adjustment 

system that could operate without detecting the absolute translational or angular position of 
the adjusted components (such as, for example, the driver's seat or steering wheel) and that 
would provide a means or automatically adjusting an adjusted component in response to a 
user-actuated adjustment of another component. 

[0004] In accordance with one aspect of the invention, an automatic driving position 

adjustment system is provided for use in a vehicle having at least first and second adjustable 
components, where the first component is adjustable by an operator between a first and 
second position. The system includes a movement-distance sensor that generates an output 
signal indicating the distance that the first adjustable component moves when adjusted by an 
operator between its first and second positions; a controller responsive to the output signal of 
the movement-distance sensor and adapted to compute a required distance that the second 
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adjustable component is to move on the basis of the distance moved by the first adjustable 
component; and a motor that is actuated by the controller and is drivingly engaged to the 
second adjustable component to move the second component the required distance as 
computed by the controller. 

[0005] In accordance with another aspect of the invention, a method is provided for 

use in a vehicle to automatically adjust the position of a second adjustable component in 
response to the operator-actuated adjustment of a first adjustable component. The method 
includes detecting the relative degree of adjustment of the first adjustable component; 
computing the required degree of adjustment that the second adjustable component is to 
undergo on the basis of the detected relative degree of adjustment of the first adjustable 
component; and moving the second adjustable component by the required degree of 
adjustment. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] The description herein makes reference to the accompanying drawings 

wherein like reference numerals refer to like parts throughout the several views, and wherein: 

[0007] Figure 1 is a block diagram of an automatic driving position adjustment 

control system in accordance with a first embodiment of the invention; 

[0008] Figure 2 is a flow chart illustrating the operation of the automatic driving 

position adjustment control system shown in Figure 1 ; 

[0009] Figure 3 is a side view of an operator sitting in the driver's seat of a vehicle 

equipped with the automatic driving position adjustment system shown in Figure 1, 
illustrating the interlocked adjustment control when the operator slides the driver's seat 
toward the rear of the vehicle; 

[0010] Figure 4 is a plan view of the operator shown in Figure 3, illustrating the 

interlocked adjustment control when the operator slides the driver's seat toward the rear of 
the vehicle; 
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[001 1] Figure 5 is side view of an operator sitting in the driver's seat of a vehicle 

equipped with the automatic driving position adjustment system shown in Figure 1, 
illustrating the interlocked adjustment control when the operator's seatback is reclined; 

[0012] Figure 6 is a plan view of the operator shown in Figure 5, illustrating the 

interlocked adjustment control when the operator's seatback is reclined; 

[0013] Figure 7 is a side view of an operator sitting in the driver's seat of a vehicle 

equipped with the automatic driving position adjustment system shown in Figure 1, 
illustrating the interlocked adjustment control when the operator's seat is raised; 

[0014] Figure 8A is a first portion of a flow chart of the operation of the automatic 

driving position adjustment control system in accordance with a second embodiment of the 
invention, illustrating the process of the interlocked control when the angles of at least one 
mirror are moved with the adjustment of the position of another mirror; and 

[0015] Figure 8B is a continuation of the flow chart shown in Figure 8A. 

DETAILED DESCRIPTION 

First Embodiment 

[0016] Figure 1 is a block diagram of an automatic driving position adjustment 

control system in accordance with a first embodiment of the invention, including a controller 
1 which is a microcomputer. The adjustable components include seat 4, pedal-supporting 
part 5, steering wheel 6, left/right door mirrors 7L, 7R, and interior mirror 8. The inputs to 
controller 1 for controlling the overall operation of the automatic driving position adjustment 
system are the signals from the following parts: seat switch seat SW 1 1 for adjusting the 
position and the reclining angle of driver seat 4, pedal switch pedal SW 13 for adjusting the 
horizontal positions of the brake pedal and accelerator pedal, steering wheel switch steering 
wheel SW 15 for adjusting the tilt angle and the telescoping distance of steering wheel 6, 
door mirror switch door mirror SW 17 for adjusting the left/right angle and up/down angle of 
the mirror surfaces of left/right door mirrors 7L, 7R, and interior mirror switch interior mirror 
SW 19 for adjusting the left/right angle and up/down angle of interior mirror 8. 

[0017] The switch for each the adjustable component has adjustment switches for 

adjusting each movement direction of the position and angle to be explained below. 



WO 2006/051381 



PCT/IB2005/003339 



[0018] Controller 1 sends a signal for controlling the release switch to driving part 3 

which is made of a release switch controlling forward/backward rotation of the motor and 
acts as drive source for driving the adjustable component in each direction of adjustment. 

[0019] A movement-distance sensor for detecting the amount of movement in each 

adjustment direction is set for moving the position or angle of the adjustable component, and 
the signal of the movement distance detected by each movement-distance sensor is input to 
controller 1. 

[0020] In the following, an explanation will be given regarding the corresponding 

relationships among the various types of adjustment switches, motors and movement-distance 
sensors. 

[0021] With respect to seat 4, seat switch 1 1 has slide switch 11a, lifter switch lib, 

and reclining switch lie. The slide switch 11a actuates slide motor 3 la to slide seat 4 
back/forth. The lifter switch lib actuates lifter motor 31b to change the height of seat cushion 
4a (see Figure 3). The reclining switch lie actuates reclining motor 31c to change the angle 
of seatback 4b (see Figure 3). 

[0022] Movement-distance sensor 51a detects the slide movement distance of seat 4. 

Movement-distance sensor 51b detects the distance that seat 4 is raised. Movement-distance 
sensor 51c detects the movement distance of the reclining angle of seatback 4b. Movement- 
distance sensors 51a, 51b and 51c are incorporated into the drive parts of the motors 31a, 31b 
and 31c, respectively. 

[0023] Pedal switch 13 is incorporated into pedal-supporting part 5 that holds the 

brake pedal, acceleration pedal, and other pedals 5a. Pedal switch 13 actuates pedal 
horizontal movement motor 33 to move pedals 5a horizontally, as shown in Figure 3. 

[0024] The driving portion of pedal horizontal movement motor 33 includes 

movement-distance sensor 53 that detects the horizontal movement distance of pedal- 
supporting part 5 due to pedal horizontal movement motor 33. 

[0025] With respect to steering wheel 6, a steering wheel switch 15 has tilt switch 15a 

and telescoping switch 15b. The tilt switch 15a actuates tilt motor 35a to change the 
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back-and-forth tilt angle of steering wheel 6. The telescoping switch 15b actuates telescoping 
motor 35b to extend the steering wheel shaft. 

[0026] A movement-distance sensor 55a detects the movement distance of the tilt 

angle and a movement-distance sensor 55b detects the extension distance the steering wheel 
shaft. Movement-distance sensor 55a and movement-distance sensor 55b are incorporated 
into the drive parts of the motors 35a and 35b, respectively. 

[0027] Door mirror switch 17 has left/right switch 17a for left door mirror 7L, 

up/down switch 17b, left/right switch 17c for right door mirror 7R, and up/down switch 17d. 

[0028] Left/right switch 17a actuates horizontal motor 37a to change the angle in the 

left/right direction of the mirror surface of door mirror 7L. Up/down switch 17b actuates 
up/down motor 37b to change the up/down angle of the mirror surface of door mirror 7L. 

[0029] Similarly, left/right switch 17c actuates horizontal motor 39a to change the 

left/right angle of the mirror surface of door mirror 7R. Up/down switch 17d actuates 
up/down motor 39b to change the up/down angle of the mirror surface of door mirror 7R. 

[0030] Interior mirror switch 19 has left/right switch 19a and up/down switch 19b. 

Left/right switch 19a actuates horizontal motor 41a to change the left/right angle of the mirror 
surface of interior mirror 8. Up/down switch 19b actuates up/down motor 41b to change the 
up/down angle of the mirror surface of interior mirror 8. 

[0031] With respect to rotation of the motors, movement-distance sensors 57a, 59a, 

61a that detect the movement distance of the left/right angle of the mirror surfaces of the 
various mirrors are incorporated into the drive parts of the motors for adjusting the left/right 
direction, and movement-distance sensors 57b, 59b, 61b that detect the movement distances 
of the up/down angles of the mirror surfaces of the various mirrors are incorporated into the 
driving portions of the motors for up/down adjustment, respectively. 

[0032] Controller 1 has signals input to it from the following parts: vehicle speed 

sensor 21, driver-side door sensor 23 that detects the open/close state of the door on the 
driver seat side, shift position sensor 25 that detects the shift lever position of the 
transmission, parking brake switch parking brake SW 27 that detects the state of the parking 
brake. 
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[0033] When the operator operates the various types of adjusting switches on the 

basis of the signals from vehicle speed sensor 21, driver-side door sensor 23, shift position 
sensor 25, and parking brake switch 27, controller 1 determines whether the state is the 
non-interlocked state that has the motors rotating individually corresponding to individual 
adjusting switches, or the interlocked state that moves the position or the angle of pedal- 
supporting part 5, steering wheel 6, left/right door mirrors 7L, 7R, and interior mirror 8 
together with the movement distance of the position or the angle of seat 4 by operation of seat 
switch 11. 

[0034] In this case of the interlocked state, from the movement distance from the 

position of the previous adjustment cycle to the position of the current adjustment cycle at the 
position or angle of seat 4, controller 1 computes the necessary movement distance of the 
position or angle of the adjustable component interlocked to seat 4, and controls driver 3. 

[0035] The operation of the embodiment of Figure 1 is explained by the following 

example. 

[0036] In the operation to adjust the position of angle of a first adjustable component 

of this automatic driving position adjustment system, the adjustment is performed interlocked 
with the position or angle of one or more of the other adjustable components. Adjustment of 
the driving position is usually carried out when the driving state is changed for the same 
driver from the state of having completed adjustment of the driving position, such as a change 
from highway travel to city street travel where caution is required for safety, or a change of 
the seating position in different seasons due to, for example, differences in the thickness of 
the clothes worn by the driver. 

[0037] In the automatic driving position adjustment system of Figure 1, the positions 

or angles of seat 4, pedal-supporting part 5, steering wheel 6, left/right door mirrors 7L, 7R, 
and interior mirror 8 are initially set appropriately. Then, when the same driver or another 
driver of the same size readjusts the driving position, adjustment is automatically performed, 
interlocked with the position or angle of a second adjustable component with respect to the 
position or angle of the first adjustable component. 

[0038] Usually, there are many adjustment operations of the driving position, starting 

with seat 4 . Consequently, in the present application example, an example when the first 
adjustable component is seat 4 will be presented. 
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[0039] Figure 2 is a flow chart illustrating the control of movement of the adjustable 

component by means of the controller that performs interlocked operation. 

[0040] In step 101, controller 1 checks whether the adjustment switch adjustment SW 

of seat 4 has been manipulated. If the adjustment switch of seat 4 has been manipulated, it 
goes to step 102. If the adjustment switch of seat 4 is not manipulated, it goes to step 107. 

[0041] In step 102, the motor corresponding to the manipulated adjustment switch is 

driven to rotate. 

[0042] In step 103, the movement distance of seat 4 in step 102 is detected. In 

detection of the movement distance, the movement distance is detected for the slide direction, 
lift direction, and reclining direction of seat 4. 

[0043] In step 104, whether the vehicle state is in the interlocked state is checked. 

[0044] The determination of whether or not the vehicle is in the interlocked state is 

performed such that it is judged as non-interlocked if the vehicle can be moved even when 
driver-side door sensor 23 shows that the door is open, and it is judged as interlocked if the 
vehicle cannot be moved when driver-side door sensor 23 shows that the door is open. 

[0045] The non-moving state of the vehicle is performed as follows: it is considered 

stopped if at least one of the following conditions is true: zero vehicle speed indicator by 
vehicle speed sensor 21, detection of the parked or neutral position of shift position sensor 25, 
or parking brake switch 27 on. If all of the aforementioned conditions are not true, the vehicle 
is considered to be moving. 

[0046] From the interlocked state, it goes to step 105, and from the non-interlocked 

state, it goes to step 106. 

[0047] In step 105, the necessary movement distance in each adjustment direction is 

computed for the interlocked adjustable component interlocked object corresponding to the 
movement distance in each adjustment direction of seat 4. 

[0048] The necessary movement distance in each adjustment direction in the 

interlocked state is computed by multiplying a prescribed coefficient by the movement 
distance detected in each adjustment direction of seat 4 in step 103. 
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[0049] In determining the values of the prescribed coefficients, a human of average 

physical size may be assumed. After setting the driving position of seat 4, the values of the 
coefficients are computed and stored in controller 1 for each adjustment direction such that 
the necessary movement distance in each adjustment direction of the adjustable component 
interlocked to the movement distance in each adjustment direction of seat 4 is obtained. 

[0050] For example, in steps 101-105, the driver slides seat 4 a distance SL in the 

direction indicated by arrow A as shown in Figure 3. Figure 4 is a plan view illustrating here 
the relationship between the movement of the line-of-sight of driver 9 and the angle of each 
mirror. In Figures 3-7, the position of driver 9 before moving is indicated by the broken line, 
and the position after moving is indicated by the solid line. 

[0051] With respect to the movement, in order for the image in interior mirror 8 to 

enter the line-of-sight after moving the seat 4, it is necessary to change the up/down angle by 
adjustment angle RMv as shown in Figure 3, and to change the left/right angle by adjustment 
angle RMh to the right side as shown in Figure 4 . 

[0052] Similarly, in order for the images of left/right door mirrors 7L, 7R to enter the 

line-of-sight, it is necessary to change the up/down angle by downward adjustment angles 
DMLv and DMRv as shown in Figure 3, and to change the left/right angle by rightward 
adjustment angle DMLh and leftward adjustment angle DMRh as shown in Figure 4. 

[0053] The required distance that the adjustment angle is to be moved is computed by 

multiplying a prescribed coefficient by seat 4 sliding distance SL. 

[0054] The necessary movement distance of pedal- supporting part 5 is the distance 

PL=SL in the rear direction. The necessary movement distance of steering wheel 6 is tilt 
adjustment angle TiR in the direction to increase the tilt angle, and adjustment distance TeL 
to extend the telescoping distance, so that the rear side is moved a distance SL, nearly equal 
to the height of steering wheel 6 before moving. The necessary movement distance is also 
computed by multiplying a prescribed coefficient by sliding distance SL. 

[0055] Similarly, consider the case in which the driver reclines seatback 4b by angle 

REC in the direction indicated by arrow B in steps 101-105 as shown in Figure 5. Figure 6 is 
a plan view illustrating the relationship between the movement of the line-of-sight of driver 9 
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and the angles of the various mirrors in this case. The position of driver 9 before moving is 
indicated by the broken line, and the position after moving is indicated by the solid line. 

[0056] With respect to the movement, in order for the image in interior mirror 8 to 

enter the line-of-sight after moving, it is necessary to change the up/down angle by 
adjustment angle RMv as shown in Figure 5, and to change the left/right angle by adjustment 
angle RMh to the right side as shown in Figure 6. 

[0057] Similarly, in order for the images in left/right door mirrors 7L, 7R to enter the 

line-of-sight, it is necessary to change the up/down angle by downward adjustment angles 
DMLv and DMRv as shown in Figure 5, and to change the left/right angle by rightward 
adjustment angle DMLh and leftward adjustment angle DMRh as shown in Figure 6. 

[0058] The adjustment angle, as the necessary movement distance, is computed by 

multiplying a prescribed coefficient by adjustment angle REC of seatback 4b as the 
movement distance. 

[0059] The necessary movement distance of pedal-supporting part 5 is the distance 

PL in the rear direction as the legs are raised and the toes go back when seatback 4b is 
reclined by angle REC. The necessary movement distance PL can be computed by 
multiplying a prescribed coefficient by angle REC. 

[0060] The necessary movement distance of steering wheel 6 is tilt adjustment angle 

TiR in the direction for increasing the tilt angle, and adjustment distance TeL to extend the 
telescoping distance, so that the reclining angle is increased by angle REC, and the position 
of the hand is moved backward into the position slightly lower than the height of steering 
wheel 6 before the movement. This tilt adjustment angle TiR and adjustment distance TeL 
are also computed by multiplying prescribed coefficients by angle REC. 

[0061 ] Similarly, consider the case in which the driver lifts seat 4 by distance LF in 

steps 101-105 as shown in Figure 7. The position of driver 9 before the movement is 
indicated by the broken line, and the position after the movement is indicated by the solid line. 

[0062] With respect to the raising movement, in order for the images in left/right door 

mirrors 7L, 7R and interior mirror 8 to enter the line-of-sight after moving, movement 
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distances DMLv, DMRv, and RMv of the mirrors in the up/down angles are computed by 
multiplying prescribed coefficients by lift movement distance LF of seat 4. 

[0063] The necessary movement distance of pedal-supporting part 5 is the distance 

PL in the rear direction as the legs are raised and the toes go back. The necessary movement 
distance PL can be computed by multiplying a prescribed coefficient by lift movement 
distance LF. 

[0064] The necessary movement distance of steering wheel 6 is tilt adjustment angle 

TiR in the direction for decreasing the tilt angle, and adjustment distance TeL to extend the 
telescoping distance, so that steering wheel 6 is raised by lift movement distance LF at the 
same back/forth position as before the movement. This tilt adjustment angle TiR and 
adjustment distance TeL are also computed by multiplying prescribed coefficients by lift 
movement distance LF. 

[0065] After step 105, control returns to step 101, and as the seat-adjusting switch is 

manipulated, the operation of steps 101-105 is repeated. 

[0066] When control goes from step 104 to step 106, the necessary movement 

distance of the interlocked object is taken as 0, and it returns to step 101. 

[0067] If at step 101, the seat-adjusting switch has not been manipulated, control 

moves to step 107, and it is determined whether the vehicle is in the interlocked state. The 
process of determining the interlocked state is the same as that explained in step 104. 

[0068] If the vehicle is in an interlocked state, control goes to step 108. If not, control 

goes to step 106. 

[0069] If the necessary movement distance is computed during the execution of steps 

101-105, and the vehicle state then changes from the interlocked to the non-interlocked state, 
the necessary movement distance of the interlocked object is reset to 0. 

[0070] In step 108, whether the necessary movement distance of the interlocked 

object is ^Ois checked. If the necessary movement distance is not 0, control goes to step 109. 
If the necessary movement distance is 0, it returns to step 101. 
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[0071] In step 109, the motor of each of the interlocked objects is driven. That is, the 

motor is made to rotate to move to the position or angle corresponding to the adjustment 
direction in each adjustment direction since the necessary movement distance is not 0 for the 
interlocked objects, that is, pedal-supporting part 5, steering wheel 6, left/right door mirrors 
7L, 7R, and interior mirror 8. 

[0072] In step 110, the movement distance is detected in each adjustment direction 

for the interlocked object, and it is subtracted from the necessary movement distance 
computed in step 105. After step 110, control returns to step 101. 

[0073] After the execution of steps 101-105, in order to move the second adjustable 

component interlocked in the interlocked state, control goes from step 101 to steps 107-110, 
and returns to step 101. In this case, in step 108, it is checked whether the necessary 
movement distance in each adjustment direction for the interlocked object is^Oafter 
subtracting the necessary movement distance in step 1 10. 

[0074] If the necessary movement distance is not 0, the execution of steps 109 and 

1 10 is repeated, and the motor continues rotating in the adjustment direction the necessary 
remaining movement distance for the object. For the adjustment direction with the necessary 
movement distance of 0, rotation of the motor is stopped, and the series of interlocked 
operations comes to an end. 

[0075] If the adjustment switch of seat 4 is not manipulated, and the vehicle is in the 

interlocked state, control goes to steps 101, 107 and 108 and then returns to step 101. 

[0076] Also, if the vehicle is in the non-interlocked state, it goes to steps 101, 107 and 

106 and then returns to step 101. 

[0077] Also, when the vehicle is stopped, if the driver-side door is open, only the seat 

is moved by manual adjustment, and the other adjustable components are not interlocked. 

[0078] In step 103 of the flow chart in the present application example, the movement 

distance sensors of the present invention operates; in step 101 and steps 104-108, 110, the 
controller operates; and, in steps 102, 109, the drive motors operates. 

[0079] As explained above, in the present application example, after the driving 

position, adjusted for position or angle of seat 4, pedal-supporting part 5, steering wheel 6, 
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left/right door mirrors TL, 7R and interior mirror 8 corresponding to the driver seat position 
and attitude have been adjusted, they can be readjusted by the same driver or another driver 
of the same physical size. For this purpose, since the adjustments are performed manually in 
the various adjustment directions for seat 4, the adjustment directions of the adjustable 
components pertaining to another driving position, such as the steering wheel, pedals, 
left/right door mirrors, and interior mirror, are interlocked and automatically adjusted. 
Consequently, it is possible to avoid the complicated operation of manually adjusting them 
individually. 

[0080] In addition, in the present automatic driving position adjustment system, a 

prescribed coefficient is multiplied by the movement distances of the back/forth position, 
height and reclining angle of the seat as the first adjustable component to compute the 
movement distance of the second adjustable component. Consequently, the system may be 
operated without detecting the absolute position or absolute angle to set the position or angle 
of the interlocked second adjustable component. 

[0081] Consequently, the system of Figure 1 may be operated without a limit switch 

to detect the absolute position or absolute angular position in the adjustment directions of the 
first adjustable component, and it is thus possible to reduce the cost of the automatic driving 
position adjustment system. 

Second Embodiment 

[0082] In the following, an explanation will be given regarding a second embodiment 

of the invention. The automatic driving position adjustment system in this second 
embodiment has the same block diagram illustrating the system of Figure 1. The same part 
numbers as those used in first embodiment of the invention are adopted and their 
explanations will not be repeated. 

[0083] In this second embodiment, after the driving position has already been 

adjusted, another driver comes to make manual adjustments of the positions of seat 4, pedals 
5a, and steering wheel 6 to fit his/her body. Then, manual adjustments are made for any of 
the first adjustable components, that is, left/right door mirrors 7L, 7R and interior mirror 8. 
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[0084] Also, the angle of each mirror before the adjustment has been made enables 

the driver to have the desired rearview image at eye position from the original seat position 
and attitude of the original driver. 

[0085] Figure 8 is a flow chart illustrating process flow for moving the adjustable 

components as an interlocked operation by the controller, in accordance with the second 
embodiment of the invention. 

[0086] In the interlocked state, controller 1 adjusts interlocked adjustment for the 

angles of the other mirrors when the angle of either left/right door mirrors 7L, 7R or interior 
mirror 8 is manually adjusted by the driver. 

[0087] In step 201, controller 1 determines which of the adjustment switches 

adjustment SW of the left/right door mirrors 7L, 7R or interior mirror 8 has been manipulated. 
If none have been manipulated, step 201 is executed repeatedly. If one has been manipulated, 
control goes to step 202. 

[0088] In step 202, the motor corresponding to the manipulated adjustment switch is 

turned on to rotate. In this case, by means of left/right switch 17c ( up/down switch 1 7d), the 
left/right angle the (up/down angle) of right door mirror 7R is adjusted, and horizontal motor 
39a (up/down motor 39b) is turned on to rotate. 

[0089] In step 203, it is checked whether the vehicle is in the interlocked state. The 

determination process is the same as that pertaining to the explanation of the interlocked state 
in step 104 as shown in Figure 2. In the non-interlocked state, control returns to step 201, 
and the motor for the adjustment direction of the mirror corresponding to the manipulated 
adjustment switch is turned on. On the other hand, in the interlocked state, control goes to 
step 204. 

[0090] In step 204, it is checked whether the adjustment is for the up/down angle or 

the left/right angle. In the case of adjustment of the up/down angle, control goes to step 205. 
In the case of adjustment of the left/right angle, it goes to step 208. 

[0091] In step 205, the movement distance of the up/down angle of the manipulated 

mirror is detected. 
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[0092] In step 206, the necessary movement distance of the up/down angle of the 

other mirrors in this example, left door mirror 7L and interior mirror 8 is computed. This 
necessary movement distance is computed from the relationship between the mounting 
position of the mirror and the standard line-of-sight by multiplying a prescribed coefficient 
by the movement distance of the up/down angle of the mirror as the first adjustable 
component. 

[0093] In step 207, automatic adjustment is performed for the necessary movement 

distance computed in step 206. Then, control returns to step 201. 

[0094] After step 204, if control has gone to step 208, the movement distance of the 

left/right angle of the adjusted mirror is detected. 

[0095] In step 209, the necessaiy movement distance of the left/right angle of the 

other mirrors in this example, left door mirror TL and interior mirror 8 is computed. This 
necessary movement distance is computed from the relationship between the mounting 
position of the mirror and the standard line-of-sight by multiplying a prescribed coefficient 
by the movement distance of the left/right angle of the mirror as the first adjustable 
component. 

[0096] In step 210, automatic adjustment is performed for the necessary movement 

distance computed in step 209. Then, control returns to step 201. 

[0097] Also, if the vehicle is stopped and the driver-side door is opened, it is possible 

to adjust the angular position of only the interior mirror manually, and in such case 
adjustment of the angular position of the other mirrors would be disabled. 

[0098] In steps 205 and 208 in the present application example, the movement 

distance sensor operates. In steps 201, 203, 204, 206, 209, the controller operates. In steps 
202, 207, 210, the drive motor operates. 

[0099] As explained above, according to the present application example, if another, 

larger or smaller, driver sits in the driver's seat, the adjustable components that have been 
adjusted to fit the seat position and attitude of the original driver must be manually adjusted 
and include the adjustment directions of seat 4, pedal-supporting part 5 and steering wheel 6. 
Then, when left/right door mirrors 7L, 7R and interior mirror 8 are adjusted to suit the eyes, 
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the left/right angle and up/down angle for any of the aforementioned mirrors are manually 
adjusted, and the left/right angle and up/down angle of the other mirrors are automatically 
adjusted in an interlocked way. Consequently, it is possible to reduce the manual adjustments 
to be performed for each mirror. 

[00100] In addition, in the present automatic driving position adjustment system of the 

first embodiment, the necessary movement distances of the left/right angle and up/down 
angle of the other mirrors as the second adjustable component can be computed by 
multiplying prescribed coefficients by the movement distances of the left/right angle and 
up/down angle of one of the left/right door mirrors 7L, 7R and interior mirror 8 as the first 
adjustable component, and the position or angle of the second adjustable component can be 
set in an interlocked way. 

[00101] One benefit of the present invention is that the foregoing embodiments do not 

necessarily require limit switches or the like to detect the absolute angle of the adjustment 
direction of the first adjustable component. If these switches are eliminated, the automatic 
driving position adjustment system can be manufactured with less cost. 

[00102] In the first and second embodiments, determination of the interlocked state or 

non-interlocked state in controller 1 is performed on the basis of the open/closed state of the 
driver-side door when the vehicle is stopped. However, the present invention is not limited to 
this scheme. One may also adopt a scheme in which a non-interlocked/interlocked state 
switch is set on the console near the driver's seat, and controller 1 makes a judgment on the 
basis of the state of manipulation of this switch. 

[00103] Also, in the aforementioned examples, the necessary movement distance in 

each adjustment direction of the other adjustable component is computed by multiplying a 
prescribed coefficient by the movement distance in each adjustment direction of the first 
adjustable component. However, the present invention is not limited to this scheme, that is, 
the coefficient is not limited to a single preset group. One may also adopt a scheme in which 
the coefficient corresponding to the magnitude of the movement distance itself can be 
selected from map data contained in controller l . 

[00104] This application is based on Japanese Patent Application No. 2004-325241, 

filed November 9, 2004 in the Japanese Patent Office, the entire contents of which are 
hereby incorporated by reference. 
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[00105] Also, the above-mentioned embodiment has been described in order to allow 

easy understanding of the present invention. The invention is not to be limited to the 
disclosed embodiments but, on the contrary, is intended to cover various modifications and 
equivalent arrangements included within the spirit and scope of the appended claims, which 
scope is to be accorded the broadest interpretation so as to encompass all such modifications 
and equivalent structures as is permitted under the law. 
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